Energy substrate requirements for survival of rat retinal cells in culture: the importance of glucose and monocarboxylates.
The process of metabolic coupling has been described as a means of providing additional fuel for neurons during periods of intense activity. This process has been suggested to occur in the mammalian retina, but whether retinal neurons can metabolise glial-derived monocarboxylates remains uncertain. The present study therefore sought to define the preferred energy substrates for maintenance of different retinal cells in culture, in order to clarify whether metabolic coupling can potentially occur in this tissue. All cells in rat retinal cultures were detrimentally affected by glucose deprivation. The effect on some neurons, however, could be partially reversed by 5 mm pyruvate or lactate. Furthermore, the glycolytic inhibitor, iodoacetic acid, caused a dose-dependent loss of all retinal cells in culture, whereas the mitochondrial inhibitor, 2,4-dinitrophenol, only led to a decrease in the number of neurons. Finally, inhibition of transporters for glucose or monocarboxylates caused the respective loss of glia or neurons from cultures. These data together demonstrate that, although cells do preferentially metabolise glucose, monocarboxylates such as lactate or pyruvate do play an important role in neuronal maintenance. These data therefore give partial support to the notion that metabolic coupling may occur in the retina.